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even failures are shown, we have a rare opportunity to study 
the ongoing work of a creative mathematician at first hand. For 
many the main interest will lie in the methods employed by 
Leibniz in his constant search for general rules; others may be 
more concerned with his constant endeavor to improve terminology 
and definitions and to invent appropriate symbols in which to 
express his developing ideas. 
More generally, the background material Knobloch has pro- 
vided on the history of combinatorial problems from the earliest 
times to the present day should prove invaluable in suggesting 
further areas of research. Although there is no subject index, 
the bibliography (Vol. XI, pp. 259-273) includes references from 
Plato to Bourbaki. 
NOTES 
1. Couturat, L., La logique de Leibniz, Paris, 1901 (re- 
print, Hildesheim, 1961). Couturat (pp. 478-500) emphasizes 
that the term ars combinatoria as used by Leibniz should not 
be identified with combinatorics in the modern sense. It in- 
cluded algebra and the theory of numbers and extended quite 
generally over the whole field of mathematics. 
2. See Gottfried Wilhelm Leibniz: Sdmtliche Schriften und 
Briefe, Series VI, Vol. 6, pp. xi-xiv, xxviii-xxix, Berlin, 
1962. 
3. Knobloch, E., Der Beginn der Determinantentheorie, 
Leibnizens nachgelassene Studien zum Determinantenkalkul, Arbor 
scientiarum, Series B, Vol. 2, Hildesheim, 1980. 
4. Biermann, K. R. See Vol. XI, Bibliography, pp. 258-275. 
5. Knobloch, E., Musurgia universalis: Unknown combinator- 
ial problems in the age of baroque absolutism. History of 
Science 17 (1979), 258-275; The mathematical studies of G. W. 
Leibniz on Combinatorics, Historia Mathematics 1 (1974), 409- 
430. 
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The Paris years of Gottfried Wilhelm Leibniz, 1672-1676, 
represent a time of exceptional ferment in his life as a math- 
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ematician. Beginning this period as a novice in mathematics 
and culminating it as a mature mathematician, Leibniz developed 
the bases for an infinitesimal calculus and a new science of 
mechanics, invented a calculator and a chronometer, and estab- 
lished strong ties with scholars in England, France, and Holland. 
Commemorating the 300th anniversary of Leibniz' sojourn in Paris, 
this volume follows closely upon the publication of the first 
volume of Leibniz' Mathematischer, naturwissenschaftlicher und 
technischer Briefwechsel (in the third series of the current 
Berlin-Academy edition of Leibniz' S;imtliche Schriften und 
Briefe (see [Leibniz 1672-16761) reviewed earlier by M. E. Baron 
[19781. 
The articles in this book are generally ambitious, probing, 
thorough expositions by respected researchers in 17th-century 
thought. They cover the following themes: (1) Leibniz' Unpub- 
lished Manuscripts; (2) Infinite Series; (3) Geometry; (4) Some 
Influences on Leibniz as a Mathematician; (5) The Infinitesimal 
Calculus. 
1. LEIBNIZ' UNPUBLISHED MANUSCRIPTS 
E. Knobloch [1976] and H. -J. Hess [1976] give copious anal- 
yses of Leibniz' unpublished manuscripts found in the Leibniz- 
Archiv at the Niedersachsiche Landesbibliothek, Hannover [l]. 
Both use A. Rivaud's Catalogue critique des manuscripts de 
Leibniz [1914-19241 and the cataloguing system originated in the 
19th century by C. I. Gerhardt; the latter is partially repre- 
sented in the work of E. Bodemann [1895]. Rivaud's catalogue 
numbers have a Cc prefix (Knobloch) or a Cc2 prefix (Hess). For 
example, Cc 1092 is Rivaud's number for the 29 October 1675 manu- 
script, "Analyseos tetragonisticae pars 2." The corresponding 
Leibniz-Archiv (and Bodemann) number for Cc 1092 is LH 35; VIII, 
18, fol. 2, where the LH represents "Leibniz-Handschriften." 
Knobloch [1976, 401 lists 606 Rivaud numbers and 43 LH numbers 
representing Leibniz' mathematical writings from the Parisian 
period. Hess [1976, 194-1981, on the other hand, uses Rivaud 
numbers to list 210 manuscripts from this period, of which 198 
are deemed purely natural science; 21, purely applied science: 
13, natural and applied science. Hess, unlike Knobloch, cross- 
references each Rivaud number with its corresponding LH number; 
this is especially valuable for American researchers, since it 
is very difficult to find a copy of Rivaud's Catalogue critique 
in this country (it is not listed in the OCLC computer system, 
and the Library of Congress does not own a copy), whereas 
Bodemann's catalogue is readily available [2]. 
Knobloch and Hess indicate the locations of those manuscripts 
which have been published. Knobloch lists 80 published manu- 
scripts, or about 12% of the manthematical writings, while Hess 
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lists 77 published papers, or 36% of the natural and/or applied 
science writings, from this period. Both men cautiously suggest 
chronologies of some of these manuscripts (there is considerable 
uncertainty about the precise dating of many of Leibniz' manu- 
scripts [31). Hess [1976, 1991 also gives a thematic chronology 
and a separate chronology of works influential in Leibniz' 
studies. Both Knobloch [1976, 40-411 and Hess [1976, 200-2011 
give a complete thematic organization of Leibniz' manuscripts. 
And the thematic ordering of these source materials, Hess [1976, 
1861 observes, is of great importance to researchers in the 
history of mathematics. 
Finally, both Knobloch and Hess give sample transcriptions 
from these manuscripts. Knobloch transcribes short selections 
(either excerpts or, in the case of Cc 1514, the complete arti- 
cle, which is one sentence long) and accompanies these selections 
with German translations, while Hess transcribes three complete 
manuscripts by Leibniz. Thus, the yield from these two articles 
is rich. It is apparent from the diversity and searching con- 
tents of these manuscripts (see, especially, Cc 1503: "De 
arcanis motus et mechanica ad puram geometriam reducenda" ("On 
the secrets of motion and on the science of mechanics which is 
to be reduced to pure geometry") [Leibniz, 16761) that Leibniz' 
researches represent the epitome of what I. Kant [1790, 5791 
later termed an archeology of nature. 
2. INFINITE SERIES 
P. Costabel 119761 conducts a search for the universal prin- 
ciple used by Leibniz in his study of infinite series. Leibniz 
[1672-1676, l-20, esp. 4-51, in his letter to Abb& Jean Gallois 
written at the end of 1672, referred to this principle in dis- 
cussing the summation of the reciprocals of numbers from Pascal's 
arithmetical triangle. However, he concealed the nature of this 
principle and his method of proof in finding the sums of the 
numbers in his harmonic triangle of reciprocals. J. E. Hofmann 
11974, 211 mentions that Leibniz' proof is lost: D. Mahnke [1931, 
593-5941 conjectures that is must have been very elaborate. 
Constabel [1976, 831 alludes to Leibniz' letter to L'Hospital, 
in which Leibniz 11694, 258-2601 spoke of his use of a "suffi- 
ciently known theorem" in his study of series, decreasing to 
infinity, where the first term is equal to the sum of all the 
differences. Costabel [1976, 881 suggests the likelihood that 
Leibniz took his inspiration concerning this theorem from I. G. 
Pardies 116711, since Leibniz [1672-1676, 431 mentioned Pardies' 
study of the logarithmic curve in his letter of 8 March 1673 to 
H. Oldenburg. In his discussion leading to the logarithmic curve, 
Pardies had mentioned a "sufficiently known theorem" in connec- 
tion with the summation of series of differences decreasing to 
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infinity; the citation is found on the page [Pardies 1671, 901 
immediately preceding the one Leibniz had referred to--though 
Leibniz had said nothing about this. 
Constabel finds Leibniz' silence "mysterious''--"suspect." 
In what could be considered an incautious remark, Costabel 
11976, 881 says that "it is impossible that he [Leibniz] had 
neglected what served as an introduction" to Pardies' presenta- 
tion of the logarithmic curve. He also conjectures that Leibniz' 
mention of Pardies to Oldenburg was an attempt by Leibniz to 
exclude Pardies as a "possible source of his own recent discov- 
eries." Perhaps. It seems equally likely that Leibniz, at this 
time a novice in mathematics, skim-read Pardies' book; it would 
not have been the first time that Leibniz had skim-read a mathe- 
matics book (see [A. R. Hall 1976, 1391). 
In further pursuit of Leibniz' method of proof in obtaining 
his results with series, Costabel [1976, 90-911 transcribes a 
fragment, entitled Origo inventis trianguli harmonici, in which 
Leibniz gave a glimpse--a glimpse, only--of how he arrived at the 
sums of the ratios in his harmonic triangle: 





15 61015 * ' * 
11111 
i 4 10 20 35 ' * ' 
11111 
i S li 35 70 ' * * 
. . . . . 
. . . . . 
sums : 012 3 4 
OOi;iS"' 
Leibniz [1676a, 911 said he "found these sums from a theorem per- 
ceived by induction with an elegant enough logic." Costabel 
[1976, 931 cites circumstantial evidence in pointing to E. 
Mariotte's Essai de logique, published in 1676, as the probable 
source of Leibniz' "confidence concerning the role of induction 
in discovery." Costabel does not make clear what role--beyond 
Leibniz' "confidence"--Mariotte played in Leibniz' discoveries 
about series. He does not explain what Mariotte meant by "in- 
duction" [41; nor does he say anything about Leibniz' repeated 
mention of induction in terms of J. Wallis' work (see [Leibniz 
1672-1676, his letter to La Roque, 347-348, and his letter to 
Gallois, 3591). 
3. GEOMETRY 
R. Taton focuses on Leibniz' interest in synthetic geometry 
as distinct from Cartesian or infinitesimal geometry, contending 
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that before 1672, Leibniz "was scarcely interested in geometry" 
[Taton 1976, 1041. However, it is necessary to distinguish be- 
tween Leibniz' interest in geometry which, contrary to Taton's 
assertion, was serious prior to 1672, and Leibniz' knowledge of 
geometry which, by his own admission [Leibniz 1703, 711, was 
sparse prior to 1672. If one considers Leibniz' essay on ele- 
mentary geometry concepts in his Dissertatio de arte combinatoria 
[1666, 47-531 or his letter to A. Arnauld [1671, 1721, it is 
apparent that Leibniz had an early interest in Euclidean geometry. 
In fact, Couturat [1901, 5601 observes that the catalogue of terms 
which Leibniz analyzed in 1666 is "indispensable to the expression 
of the simplest propositions and definitions of Geometry." 
In 1675 Leibniz made a study of J. Wallis' mechanics in terms 
of a geometry of movement. M. Fichant [1976, 2221 points to 
Leibniz' incomprehension at Wallis' "neglecting in the study of 
the geometric properties of movement the nature of causation 
which produces it." Fichant follows Leibniz' development of 
what is termed his physical logic in his pursuit of a geometric 
law of motion retarded by friction. In doing so, Fichant con- 
siders Leibniz' tersely written treatise De arcanis motus. 
Leibniz began this treatise by saying, "The elements of the sci- 
ence of mechanics seem finally achieved, when one can predict 
the effects resulting from sufficient data, with the help of 
calculus and geometry" [Leibniz 1676b, 2021. 
Fichant incisively distinguishes Leibniz' geometric approach 
to mechanics from Wallis'. That is, for Wallis, "effects are 
proportional to their adequate causes" [Fichant 1976, 2291, 
whereas Leibniz formulates a "strict equality" between full cause 
and the corresponding complete effect. Fichant reaches elsewhere 
in Leibniz' writings for a more explicit formulation of this idea: 
"There is always a perfect equation between full cause and entire 
effect" [Leibniz 1687, 45-461. In the analysis by Fichant and 
in De arcanis motus, transcribed by Hess [1976, 202-2051, there 
is a measure of Leibniz' creativity and of his extension of an 
idea in Wallis' mechanics. 
4. SOME INFLUENCES ON LEIBNIZ AS A MATHEMATICIAN 
M. B. Hall [1976, 1821 observes that "Leibniz was a man who 
worked best when his mind was directed along some particular 
path." The truth of this observation is borne out by Fichant's 
study of Leibniz and Wallis on the geometry of movement. It is 
also borne out by the other essayists in this volume who specu- 
late about Leibniz' relations with his contemporaries. J. 
Mesnard [1976] gives an extraordinarily detailed sketch of 
Leibniz' lodgings in Paris, their proximity to the neighborhood 
of the "Pascalins," to the house where the young Marquis de Saint 
Mesme (the future Marquis de L'Hospital) lived and studied, and 
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to the Port-Royal buildings. At the center of Mesnard's account 
is Leibniz' study of Pascal's notebooks on tonics, loaned to 
Leibniz in a piecemeal fashion by Pascal's nephews, the Pdriers. 
These notebooks were lost in later years, and all that now re- 
mains in evidence of their remarkable contents are Leibniz' notes 
and copied portions (e.g., cf. Pascal's short treatise on the 
generation of conic sections [LH 35; XV, 1, fols. 5-g]), and 
excerpts [fols. 18-271. Leibniz was wary of Pascal's use of un- 
defined terms; so, for example, he supplemented Pascal's Elgments 
de qgom&rie with "a long series of definitions" [Mesnard 1976, 
551. Finally, Mesnard parallels Taton's study by briefly con- 
sidering Leibniz' 30 August 1676 letter to E. P&rier [Leibniz 
1672-1676, 587-5911; the letter contains an outline of the ar- 
rangement of Pascal's writings for future publication which 
Leibniz felt could "serve usefully as a preface" [Taton 1976, 
1261. 
H. J. M. BOS [1976] gives a succinct survey of Leibniz' dis- 
coveries and interests during his Paris years. In doing so, he 
builds the basis for the question: What was Huygens' influence 
on Leibniz? He considers Huygens' influence "most tangible" in 
mechanics, not mathematics. He does, however, give a brief, 
somewhat scornful appraisal of Leibniz' approach to mathematics 
in contrast to that of Huygens. Briefly, BOS [1976, 66-671 men- 
tions that Huygens' "mathematics is organized by problems, not 
by methods," whereas Leibniz "was interested in the problems only 
as far as they illustrated the use of methods." This is a dis- 
putable contention. M. E. Baron [1969, 2891, for example, ob- 
serves that during the Paris period Leibniz' approach to geome- 
try was "to establish a method through which, without diagrams, 
these things which depend on a figure can be derived by a calcu- 
lus." That is, in geometry, Leibniz' algorithmic searching was 
motivated by an effort to simplify geometry, by a problem. Again, 
in his study of differences, Leibniz' initial discovery in 1672 
[Leibniz 1672-1676, l-19, esp. 4-61 about the sum l/l + l/3 + 
l/6 + l * *  = 2, which, Huygens prompted, led eventually to many 
beautiful results, especially the sums of the ratios in his 
harmonic triangle. Leibniz' search illustrates the oposite of 
what Bos contends; that is, in this genesis of Leibniz' discov- 
eries about series, "The most interesting aspect of this thought 
process, is his return to the purely conceptual and non-algorith- 
mica1 ...II [Hofmann 1974, 71. 
A. R. Hall [1976] deals principally with two issues, what 
Mahnke [1926, 191 calls the Barrow-hypothesis, suggested by J. 
M. Child in 1920, and the Newton-Leibniz priority question. 
According to the Barrow-hypothesis, Leibniz "got everything from 
Barrow, except his [Leibniz'] methods" [Child 1920, 2311. (Dur- 
ing 1673-1675, Leibniz had studied Barrow's Lectiones qeometricae.) 
We find Child [1916, vii] saying something similar about Newton's 
dependency on Barrow in the discovery of the calculus. After a 
HM9 Reviews 119 
brief resumg of Leibniz' studies, A. R. Hall [1976, 1391 dispenses 
with the Barrow-hypothesis, contending that "so far as Leibniz 
is concerned" J. E. Hofmann 11974, 74-781 has refuted this notion. 
This is not really the case, however. Hofmann [1949, 44-45; 
1974, 75, n. 561 dispenses with the Barrow-hypothesis by refer- 
ring to the refutation by D. Mahnke [1926], saying that it is 
"conclusively disposed of by Mahnke" (see ILeibniz 1672-1676, 
XXVIII] for Hofmann's remarks). Hall dispenses with the Newton 
side of the Barrow-hypothesis by citing D. T. Whiteside's study 
of Barrow. 
M. B. Hall [1976] provides a succinct coverage of the con- 
texts for some of Leibniz' key discoveries in mathematics and 
of his exchanges with the British during the 1670-1676 period. 
She points to H. 0. Oldenburg's death on 5 November 1677 as a 
principal turning point in Leibniz' career. 
C. Salomon-Bayet [1976] details Leibniz' unsuccessful efforts 
to secure a Roberval chair in the Royal College of France and 
to become a member of the French Academy of Sciences. She found 
no evidence that Leibniz had become a member of the French Acad- 
emy "as early as 1675" [Salomon-Bayet 1976, 1701. It is known 
that Leibniz eventually did become a member of this Academy 
(see Muller & Knonert 1969, loll). 
5. THE INFINITESIMAL CALCULUS 
A. P. Youschkevitch 119761 sketches the skeletal structure 
of the infinitesimal calculus, its algorithms according to 
Leibniz and Newton. In his sketch Youschevitch examines briefly 
Child's Barrow-hypothesis. In this discussion, he relies en- 
tirely on secondary sources [Mahnke 1926; Hofmann 19741, which 
is astounding when one considers that Youschkevitch casts doubt 
on the dating of Leibniz' marginalia in the latter's copy of 
Barrow's Lectiones geometricae. Youschkevitch 11976, 741 calls 
attention to Mahnke's dating of these marginalia: "Several 
passages in the most important lessons later on, are accompanied 
by Leibniz's remarks which could not have been made before 1676." 
Youschkevitch does not examine Leibniz' marginalia themselves at 
all. Even so, he speculates about the likelihood that Leibniz 
had studied the later lectures in Barrow's book before 1676. 
Since the later lectures of Barrow's book concern quadrature 
and the theory of tangents, "a little allusion [to such topics]," 
Youschkevitch [1976, 741 observes, "sufficed to excite his imag- 
ination and his thought." In my view, Youschkevitch' speculation 
tends to muddy the waters, rather than elucidate and estimate the 
validity of Mahnke's dating of Leibniz' marginalia in Barrow's 
book. 
M. Cekic [1976], in a short note, contrasts the stepping- 
stones used by Leiniz (analytic geometry) and Newton (physics) 
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in the devlopment of the calculus. This contrast, however, de- 
pends on an oversimplification and fails to take into account, 
for example, Leibniz' study of centers of gravity (see [Leibniz 
16751; also [Hofmann 1974, 187-1901). 
6. CONCLUSION 
This volume offers an incisive measure of Leibnizian scholar- 
ship in recent years, especially of Hofmann 119741, which is 
cited 56 times, and of Leibniz [1672-16761, which is cited 38 
times, by these researchers. It has been carefully edited and 
prepared for press, and should prove to be an invaluable tool 
to historians of mathematics. 
NOTES 
1. Intensive studies of many of these manuscripts can also 
be found in [Mahnke 1926, 19311; and in articles by J. E. Hofmann, 
ijber ein arithmetisches problem aus ungedruckten Leibnizischen 
Papieren, Praxis der Mathematik 10, No. 7 (1968), 190-191; 
eber fruhe mathematische Studien von G. W. Leibniz, Studia 
Leibnitiana 2, No. 2 (1970), 81-114; Bombellis Algebra--eine 
genialische Einzelleistung--und ihre Einwirkung auf Leibniz, 
Studia Leibnitiana 4, No. 3 (1972), 169-270; Leibniz und Wallis, 
Studia Leibnitiana 5, No. 2 (1973), 245-284. 
2. The 1879 Georg Olms Verlag brochure, Catalogues of Manu- 
scripts, indicates that Rivaud's Catalogue critique will be 
available as a reprint for about $20.00; it also lists a reprint 
of Bodemann [1895] for about $30.00. 
3. Hofmann [1974, 337-3401 dates some of these manuscripts, 
which were left undated by Hofmann and other researchers in more 
recent times. For example, Leibniz' study of quadrature (Cc 617), 
viewed by D. Mahnke [1926, 32-43, esp. 371 as one of Leibniz' 
earliest such studies, is given a May 1673 date by Hofmann [1974, 
3371, whereas no specific date is given for this manuscript in 
[Leibniz 1672-1676, 94n, 342n, 7381. Knobloch [1976, 22-231 
merely places Cc 617 in the 1672-1675 period. 
4. Mariotte says, "TO invent theorems about numbers easily, 
one can use the following method: it is necessary to observe 
by induction some property among some numbers which is also fdund 
among some others. In this way, one can conjecture that this 
property extends itself to all numbers of this nature" (quoted 
by Costabel [1976, 93, note 191 from Oeuvres de Mariotte, 1740, 
t. I, p. 643; translated by this writer). Costabel does not 
distinguish Mariotte's notion of induction from other forms of 
induction known by Leibniz, e.g., the heuristic method of incom- 
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plete induction with numbers which Leibniz learned about from 
his study of J. Wallis' Arithmetica infinitorum (see [Hofmann 
1974, 51-531). Costabel goes a step further and cites notes by 
Mariotte found in [Leibniz 1672-1676, 365-3661 (see, also, 
[Leibniz 1676~1) by title only. Costabel [1976, 931 contends 
that this article (its title) "echoes" what Mariotte says in his 
L'essai de Jogique. What Costabel says is suggestive, but not 
at all conclusive. 
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